Background/Aims: Functional connectivity studies based on region of interest approach suggest altered functional connectivity of the default mode network (DMN), executive control network (ECN), and salience network (SN). The aim of this study is to determine whether intranetwork and internetwork brain connectivity are altered in both post-traumatic stress disorder (PTSD) patients and traumatized subjects without PTSD using a data-driven approach. Methods: Resting-state functional MRI data were acquired for 27 patients with typhoonrelated PTSD, 33 trauma-exposed controls (TEC), and 30 healthy controls (HC). Functional connectivity within the DMN, ECN, and SN as well as functional and effective connectivity between these resting-state networks were examined with independent component analysis (ICA), and then compared between groups by conducting analysis of variance. Results: Within the DMN, the TEC group showed decreased and increased functional connectivity in the superior frontal gyrus compared with the PTSD group and the HC group, respectively. The TEC group showed increased angular functional connectivity within the DMN and decreased functional connectivity in the superior temporal gyrus/posterior insula within the SN relative to the HC group. Compared with the TEC group, the PTSD group showed increased functional connectivity in the middle frontal gyrus and supplementary motor area within the ECN as well as in the inferior frontal gyrus/anterior insula within the SN. The PTSD group showed decreased functional connectivity in the supplementary motor area within the SN relative to both control groups. Moreover, the PTSD showed increased excitatory influence from the ECN to DMN compared with both control groups, while the TEC group showed increased inhibitory influence from the DMN to ECN compared with the HC group. Intranetwork functional connectivity within the DMN and SN is altered in traumatized subjects irrespective of PTSD diagnosis. PTSD patients also showed altered intranetwork functional connectivity within the ECN. Conclusions: Distinct changes of effective connectivity between the DMN and ECN in the PTSD group and TEC group may reflect different compensatory mechanisms for rebalance of resting-state networks in the two groups.
Introduction
In the past several decades, functional neuroimaging studies based on task stimulation have contributed enormously to our understanding of the neurological basis of posttraumatic stress disorder (PTSD) [1, 2] . These researches suggested regional brain function abnormalities in multiple brain areas (e.g., the amygdala, insula, hippocampus, medial prefrontal cortex) in PTSD patients [3] [4] [5] [6] . In addition, it is generally accepted that in PTSD patients, increased amygdala activation, decreased medial prefrontal cortex (mPFC) activation and changes in activation of the hippocampus might be associated with an exaggerated response to fear, abnormal emotional regulation and damaged declarative memory, respectively [6] [7] [8] [9] . However, increased evidence indicates that local brain function abnormalities cannot comprehensively explain the complicated manifestation of PTSD. By contrast, exploring functional integration between regions may provide an opportunity to better elucidate the neural mechanism of PTSD [10, 11] .
Brain regions implicated in PTSD (e.g., the amygdala, hippocampus and dorsolateral prefrontal cortex) are important nodes of the resting-state network (RSN) of the brain [12] that are found by analyzing resting-state functional connectivity [13] . Each network is composed of functionally and structurally connected brain regions [14] , which are responsible for their specialized function [15, 16] and remain stable at different time or under different tasks [17, 18] . Among them, the most popular RSNs linked to higher cognitive function are the default mode network (DMN), the salience network (SN) and the executive control network (ECN).
The main brain regions of the DMN are the posterior cingutate/precuneus, mPFC, angular gyrus and hippocampus, which play an important role in self-referencing processing, auto-biographical memory and emotional regulation [19, 20] . The main brain regions of the ECN are the dorsolateral prefrontal cortex (dlPFC) and the lateral parietal lobe, which are involved in memory and executive attention control [16, 21] . SN mainly includes the insular lobe, amygdala and dorsal anterior cingulate cortex (dACC), which is closely associated with conflict detection, reward processing, autonomic and emotional regulation [16, 22] . Furthermore, SN is believed to mediate between ECN and DMN, balancing internally focused process and external information processing [21] . Recently, Menon et al. proposed a triple network model of psychiatric disorders. They believed that a broad range of psychiatric disorders including PTSD can be understood by evaluating dysfunction in the DMN, SN and ECN [23] .
Currently, few researchers have analyzed brain function of PTSD patients at the brain network level [24, 25] , mostly by utilizing an experimental paradigm based on emotional or cognitive activation tasks. However, task stimulation may lead to increased activation of the amygdala and symptom provocation of PTSD patients [12] . In this respect, functional integration between regions can be better examined with functional connectivity analysis under the resting-state. Sripada et al [12] . used seed-based method to analyze the restingstate functional connectivity of the DMN, SN and ECN. They found that functional connectivity of the DMN and SN decreased and increased respectively. However, functional connectivity between the DMN and SN brain regions decreased. In light of the region of interest selection bias for the seed based approach, a data-driven analysis known as independent component analysis (ICA), has been developed, which has been previously used to study RSN in vehicle accident-related PTSD [26] . The functional magnetic resonance imaging (fMRI) results indicated that the functional connectivity among RSN in the PTSD group was altered as compared with the control group. However, in this study, individuals that had not been exposed to trauma were selected as controls. Thus, it was very challenging to discriminate changes in functional connectivity of the RSN due to either PTSD or trauma. In our study, we analyzed functional connectivity among the DMN, SN and ECN of typhoon-related PTSD patients using resting-state fMRI and ICA. Furthermore, to indicate whether the functional changes in RSN were either PTSD-or trauma-related, we enrolled trauma-naive and traumaexposed individuals without PTSD as control groups.
Materials and Methods

Participants and clinical assessment
On July 18, 2014, Typhoon Rammasun, a category 5 super typhoon struck Wenchang city on the island province of China. People residing in this area were heavily affected by this typhoon, which caused at least 14 deaths. Particularly, in Luodou farm of Wenchang city, more than one thousand people were trapped and almost drown by the storm tide induced by this destructive typhoon. We recruited 70 typhoonexposed subjects from this area, 36 with PTSD (9 males and 27 females) and 34 without PTSD (trauma exposed control, TEC, 7 males and 27 females), who were all screened with the PTSD Checklist-Civilian Version (PCL). PTSD diagnosis was based on DSM-IV diagnostic criteria for current PTSD, and symptoms were assessed with the Clinician-Administered PTSD Scale (CAPS) [27] . The CAPS for DSM-IV is a structured interview assessing the frequency and intensity of each PTSD symptom using behaviorally anchored rating (from 0 to 4). This scale assesses the 17 core PTSD symptoms listed in the DSM-IV and obtains information regarding symptom onset, duration, and functional impact. Absence or presence of comorbid disorders was determined via the Structural Clinical Interview for DSM-IV. Furthermore, 32 healthy controls (HC, 9 males and 23 females) who did not meet DSM-IV Criterion A1 for PTSD were recruited via advertisement from Haikou, a city about 35 km from Wenchang city. For all participants, Self-Rating Anxiety Scale (SAS) and SelfRating Depression Scale (SDS) were administrated to assess anxiety and depression symptoms, respectively. All the above procedures took place between November 2014 and January 2015.
General exclusion criteria included age < 18 years or >65 years, left handedness, a history of head injury or loss of consciousness, significant medical and neurological conditions, comorbid lifetime or current psychiatric disorders other than depression and anxiety, alcohol or drug abuse/dependence, use of psychiatric medication, and contraindications to MRI such as claustrophobia, pregnancy, and ferromagnetic implants. In the PTSD group, completed imaging data were not available for 3 female subjects, and 6 were removed for denture-related artifacts (1 female, 1 male), brain infarction revealed by conventional MRI (1 female), pregnancy (1 female), and excessive movement during MRI scanning (translation >1.5 mm or rotation >1.5° at any direction, 1 male and 1 female). Additionally, we excluded 1 female TEC for excessive movement and 2 male HCs for brain infarction. Thus, 27 PTSD patients, 33 TECs, and 30 HCs were ultimately included in the statistical analysis. The study was in accordance with the declaration of Helsinki, and was approved by the ethics committee of Hainan General Hospital and the Second Xiangya Hospital of Central South University. All participants provided written informed consent after a detailed description of this study.
MRI data acquisition A 3.0 Tesla whole-body MRI scanner (Magnetom Tim Skyra, Siemens Medical Solutions, Erlangen, Germany) with a 32-channel phased array head coil was used for image acquisition. Subjects' heads were immobilized using a foam pad and a Plexiglas head cradle. High resolution T1-weighted 3D anatomical images were also acquired with a sagittal magnetization-prepared rapid gradient echo sequence for later co-registration and normalization (TR/ TE = 2300/1.97 ms, flip angle =9°, FOV = 256 mm ×256 mm, matrix = 256 × 256, 176 slices, slice thickness = 1 mm, the total time points=353 sec). BOLD fMRI were prescribed parallel to the anterior commissure-posterior commissure line, which were acquired using a gradientecho planar imaging (EPI) sequence with an interleaved slice excitation order and a 2 mm isotropic spatial resolution (FOV = 230 mm × 230 mm, matrix = 64 ×64, TR / TE = 2000 ms / 30 ms, flip angle = 90 degree, 35 slices, slice thickness = 3.6 mm, no intersection gap, total volume number = 250, the total time points= 508 sec). During the functional scanning, subjects were instructed to lie quietly, keep eyes closed, and let their mind wander without falling asleep.
Data pre-processing
Preprocessing of the imaging data was carried out using Statistical Parametric Mapping software (SPM8, http://www.fil.ion.ucl.ac.uk/spm/). The first 10 volumes of the functional images were discarded to ensure signal equilibrium. The remaining 240 volumes were slice-time corrected, realigned, and coregistered with the anatomical scan. The co-registered anatomical images were then segmented into gray matter(GM), white matter (WM), and cerebrospinal fluid (CSF), and normalized into standard Montreal Neurological Institute (MNI) space with a final size of 3 × 3 × 3 mm 3 [28] . The resulting normalization matrix was then applied to the functional data. After that, the functional images were smoothed by convolution with an isotropic Gaussian kernel (full width at half maximum [FWHW] = 8 mm). After smoothing, the imaging data were filtered (band pass, 0.01-0.08 Hz) to remove the effects of low-frequency drift and highfrequency noise.
Brain connectivity analysis
Group spatial ICA was conducted by using the infomax algorithm with the GIFT software (http://icatb. sourceforge.net/) in Matlab (The Math Works Inc.). For intranetwork analysis, the Z value is a correlation coefficient between the time series of each single voxel and the time series of an independent component. Higher Z value indicates stronger functional connectivity. Furthermore, through template matching procedures, the component matched with DMN, ECN and SN (with the highest spatial correlation) best is selected. In the literature, ECN was often divided into the left and right components by ICA, and DMN was often divided into the dorsal, ventral and posterior (abbreviated as dDMN, vDMN and pDMN) [11] . Thus six templates including three DMN templates, two ECN templates and one SN template were used to select the corresponding network component in our study. All of the brain network templates were obtained from the Functional Imaging unit of the Neuropsychiatric Disorders Laboratory at Stanford University, Stanford, California (http://findlab.stanford.edu/functional_ROIs).
To analyze the interactions between RSNs, we extracted time series of dDMN, vDMN, pDMN, left/right ECN and SN. We then used the REST1.8 software to perform functional connectivity analysis and Granger causal analysis. Finally, the 6 × 6 inter-network functional connectivity (Z-value) and effective connectivity measurements were obtained.
Statistics
Chi-squared test was used to analyze gender distribution, and one-way analysis of variance (ANOVA) was performed for all continuous variables except for PCL scores, for which independent t test was used to examine differences between the PTSD group and the TEC group. The above analyses were conducted with SPSS version 16.0 (SPSS Inc., Chicago, IL, USA), with the significance threshold set at P<0.05. The following procedures were conducted with SPM8 software to analyze spatial distribution maps of dDMN, vDMN, pDMN, left/right ECN and SN (i.e., intra-network functional connectivity): 1) One sample t-test was used to display the distribution characteristics of each target RSN (P<0.05, corrected by FWE); 2) Average education years and depression diagnosis were used as covariates in ANOVA, and a post hoc t test was confined to the results of one sample t-test analysis and ANOVA (P<0.05, corrected by AlphaSim). Next, we compared the inter-network functional connectivity and effective connectivity of the 6 RSN among the three groups with the SPSS version 16.0 software, using average education years and depression diagnosis as covariates. The ANOVA result of the inter-network functional connectivity and effective connectivity was multiple corrected by false positive correction with an alpha value of P<1/30 = 0.033. Finally, for brain regions with grouPdifference in intra-network functional connectivity, inter-network functional connectivity or effective connectivity, average Z value, actual Z value and Granger causality value (i.e., the path coefficient) were 
Results
Demographic and clinical variables
The demographic and clinical characteristics were summarized in Table 1 . There is no significant difference in age (F = 0.317, P= 0.729) and gender distribution (P= 0.912) among the PTSD,TEC, and HC groups. The education level of HC group was higher than that in the PTSD group and the TEC group (F = 8.396, P<0.001). The mean CAPS total score of PTSD group was 78.2 ± 19.3, and the PCL scores were higher in PTSD group as compared with the TEC group (P<0.001). Ten PTSD patients had current psychiatric co-morbidity: 9 with depression (2 males and 7 females) and 1with anxiety disorder (1 female). Significant differences were also found among the three groups in the SAS (F = 81.864, P<0.001) and SDS scores(F = 101.915, P<0.001). Post hoc analyses revealed that the SAS and SDS scores in the TEC group were significantly higher than those in the HC group, but was significantly lower as compared with the PTSD group.
RSN spatial distribution map
There were 31 independent components extracted by ICA, six of which were believed to correspond to the dDMN, vDMN, pDMN, left/right ECN and SN by template matching analysis. The result of one sample t-test illustrated spatial distribution of the 6 RSNs (Fig. 1) . The major brain regions included in the networks and the correlation coefficients between the networks and corresponding templates were as follows: the dDMN key brain regions were the dorsal and ventromedial prefrontal cortex (vmPFC), dorsal and ventral anterior cingutate, posterior cingutate and the superior frontal gyrus (SFG), r = 0.59. The vDMN mainly included the vmPFC, ventral anterior cingulate cortex (vACC), angular gyrus and SFG, r = 0.48. The pDMN key brain regions were the posterior cingutate, precuneus and angular gyrus, r = 0.58; the left and right ECN major brain regions Values are given as mean ± SD except for gender, which is presented as a number. PTSD, posttraumatic stress disorder; TEC, trauma-exposed control; HC, healthy control; SAS, Self-Rating Anxiety Scale; SDS, Self-Rating Depression Scale; PCL, PTSD Checklist; CAPS, Clinician-Administered PTSD Scale PTSD (n = 27) TEC (n = 33) HC (n = 30) P value Fig. 2A ). Within the vDMN, functional connectivity of the right SFG increased as compared with those in the TEC and HC groups. In addition, functional connectivity of the left SFG in the TEC group increased as compared with the HC group (Table 2, Fig. 2B ). Within the pDMN, functional connectivity of the right angular gyrus in the TEC group increased as compared with the HC group, (Table 2, Fig.  2C ). In the left ECN, functional connectivity of the left MFG in the PTSD group increased as compared with TEC group, whereas that of the right IFG decreased (Table 2, Fig. 2D ). In the right ECN, functional connectivity of the bilateral SMA in the PTSD group increased as compared with the TEC group (Table 2, Fig 2E) . In the SN, the functional connectivity of the right IFG/anterior insula increased and that of the bilateral SMA decreased in the PTSD group as compared with the TEC group. When compared with the HC group, functional connectivity of the right SMA decreased in the PTSD group, and that of the left superior temporal gyrus (STG)/posterior insula decreased in the TEC group (Table 2, Fig. 2F ). 
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Comparison of the internetwork functional connectivity and effective connectivity
Functional connectivity among the dDMN, vDMN, pDMN, left/right ECN and SN was not significantly different among the three groups. Compared with the TEC and HC group, activation in the left ECN in the PTSD group predicted subsequent increased activity of the pDMN. The influence of the left ECN on pDMN was not significantly different between the two control groups (Fig. 3A) . Compared with the HC group, activation in the pDMN in the TEC group also predicted subsequent decreased activity of the right ECN. In the HC group, activation in the pDMN predicted subsequent increased activity of the right ECN (Fig. 3B) . SN effective connectivity was not significantly different for the pDMN, dDMN, vDMN and left/ right ECN.
Correlation analysis results
The Pearson correlation analysis demonstrated that intra-network functional connectivity (mean Z values) of RSNs for regions with group difference, effective connectivity between the pDMN and left/right ECN (path coefficient) were not significantly correlated with the total score of CAPS.
Discussion
In this study, we analyzed the intranetwork functional connectivity of the RSN, the internetwork functional connectivity and the effective connectivity of typhoon-related PTSD, TEC and HC based on the resting-state fMRI and ICA. We found that the functional connectivity within the DMN and SN was altered in PTSD patients and the TEC, as did functional connectivity within the ECN in PTSD patients. The influence of ECN on DMN in PTSD patients also changed, and the influence of DMN on the ECN in the TEC group was abnormal. The results indicated that PTSD and trauma might lead to functional integration abnormalities intra-and inter-RSNs.
Previous resting-state fMRI studies of DMN in PTSD patients demonstrated a decreased inter-network functional connectivity between brain regions [12, 26, 29, 30] . In this study, we found no decrease in functional connectivity within the DMN in PTSD patients. We only found an increase in the functional connectivity of SFG in the DMN as compared with the TEC and HC groups. Generally, important nodes of DMN predominantly include the posterior cingutate/precuneus, mPFC and the angular gyrus. Through DMN-related meta-analysis, Spring et al. found that the lateral prefrontal cortex and the cortical occipital lobe were also core brain regions of this network [20] . Consistent with our study, Reuven et al. reported that resting-state functional connectivity between the left SFG and DMN classical brain region increased as compared with the TEC group [31] . Furthermore, large-scale structural and functional connectivity research indicated that local parameters of the SFG in PTSD patients were higher than those in the HC and TEC groups [32, 33] . Bluhm et al. used resting-state fMRI to investigate childhood trauma-related PTSD. As compared with the TEC group, functional connectivity of the posterior cingutate/precuneus, the mPFC, inferior parietal lobule and the hippocampus decreased. However, functional connectivity increased in the left SFG. The functional connectivity of the posterior cingutate/precuneus was positively correlated with the dissociation experience score of the patients [29] . Therefore, an increase in functional connectivity might be related to observed dissociation symptoms of PTSD patients. However, in our study, we also found that functional connectivity of the SFG and angular gyrus increased as compared with the HC group. The angular gyrus is related to semantic processing. It is a high level center integrating multisensory, sensorimotor and cognitive function. Blanke et al. reported that stimulating the angular gyrus (i.e., the temporo-parietal junction) in normal healthy people induced an out-of-body experience, suggesting that this brain region was also related to dissociation [34] . Previous fMRI and diffusion tensor imaging (DTI) research reported increased activation of the angular gyrus [3, 35] and damage to the integrity of the local white matter fiber tracts [36] in PTSD patients, respectively. However, in our study, functional connectivity of the angular gyrus was not significantly different between the PTSD and the HC group, which might be related to different research methods and the small sample size. Nonetheless, based on changes in the functional connectivity of the angular gyrus and SFG, we believed that trauma could induce changes in the functional connectivity in DMN, while PTSD could further aggravate injury to brain function. Similarly, recent resting-state fMRI studies reported that the functional connectivity within the DMN in the PTSD and TEC groups significantly decreased as compared with the HC group [37] .
The results also showed that functional connectivity of the MFG and SMA within the ECN in the PTSD group increased as compared with the TEC group. As key brain regions of the ECN, MFG and SMA are related to cognitive function (e.g., memory) and emotional regulation, which often show increased activation during execution and cognition related tasks [38, 39] . Currently, research of ECN in PTSD patients is mainly based on task design. Few studies have explored resting-state activity of this network. With a large sample size, a restingstate fMRI study based on low frequency amplitude index indicated that the right MFG in the patients with earthquake-related PTSD had significantly increased activity as compared with the TEC group [40] . Contradictory to observations from resting-state studies, results of this task-based study indicated decreased MFG activation or functional connectivity in the PTSD patients. Rabinak et al. used fMRI and emotional control tasks to investigate warrelated PTSD. They found that MFG activation in PTSD patients decreased as compared with the TEC group, suggesting that its inhibition of negative emotion was damaged [41] . Based on fMRI and a working memory task, Daniels et al., revealed that functional connectivity within the DMN in the PTSD group increased as compared with the control group, whereas functional connectivity within the ECN decreased, suggesting that switching between the DMN and ECN caused by a specific task was abnormal [25] . Since the TEC group was not enrolled, researchers could not confirm whether alteration in functional connectivity of the DMN and ECN was caused by trauma or PTSD. However, combined with our study and prior studies of local brain function, we believed that changes in brain function of the ECN is altered specifically in PTSD. Consistent with this assumption, structural MRI indicated that gray matter volume of the MFG and SMA decreased in PTSD patients [42, 43] , suggesting that changes in MFG structure was related to PTSD rather than trauma [44] . Above all, based on the results of ECN in our study as well as decreased functional connectivity of DMN in PTSD in the literature, increased functional connectivity within ECN in our study suggested an imbalance between DMN and ECN under resting-state condition. Interestingly, when PTSD patients had received therapy, symptom improvement was accompanied by lateral orbitofrontal and SMA changes, which suggested therapy-associated reversion of ECN [45] .
The comparison of functional connectivity within the SN indicated that in the PTSD group, functional connectivity of the right IFG/anterior insula increased as compared with the TEC group, and that of SMA decreased as compared with the TEC and HC groups. Posterior IFG and the anterior insula are core brain regions of the SN, and play a very important role in predicting negative stimulus and emotional processing [46] . In this study, an increase in the functional connectivity of the IFG/anterior insula may reflect persistent hypervigilance of the patient. Consistent with our study, research based on fMRI of emotional stimulation task reported increased activation of the anterior insula in the PTSD [47] . Functional connectivity research also indicated that functional connectivity of the anterior insula and other SN brain regions increased in PTSD patients [12, 48] . SMA is involved in motion control and down-regulation of negative emotion [45] . Therefore, decreased functional connectivity of SMA within the SN in PTSD patients may be related to inhibition of this brain region on SN brain regions (e.g., the amygdala), serving as a compensatory mechanism of emotional regulation in PTSD patients. Consistent with this conclusion, we previously found that effective connectivity between the SMA and amygdala was abnormal. Furthermore, Cisler et al. found that functional connectivity of the amygdala and SMA were negatively correlated with the PTSD symptom score [49] . It should be noted that functional connectivity of the STG/posterior insula in the TEC group decreased as compared with that of the HC group. The difference in results of the anterior and posterior insular lobe was associated with their differential functions. The anterior insular lobe is mainly involved in advanced awareness and cognition processing, while the posterior insular lobe is involved in sympathetic nerve control and visceral sensation processing [22] . Decreased functional connectivity of the STG/posterior insular lobe may reflect enhanced attention on external threatening stimuli and decreased inner somatic sensation and auditory sense processing in trauma survivors [50] . Moreover, Tursich et al. explored the association between PTSD symptom severity and functional connectivity within and between networks. They found that the hypervigilance score was negatively associated with functional connectivity of the STG/posterior insular lobe within the SN [11] .
In addition to functional connectivity within the DMN, ECN and SN, we also explored interactions between RSNs. We found that in the PTSD group, excitatory effect of the left ECN on pDMN increased as compared with the TEC and HC groups, and the inhibitory effect of the pDMN on ECN in the TEC group increased as compared with the HC group. Given decreased functional connectivity of DMN in PTSD patients and TEC group [12, 26, 29, 37] and increased functional connectivity of ECN in PTSD patients found in our study, we believed that effective connectivity changes in the DMN and ECN might represent a compensatory regulation of the brain function when the balance in the resting-state was disrupted. However, different compensatory mechanisms might exist in PTSD patients and the TEC group, with the former group through promoting the excitatory influence of ECN on DMN, and the latter group through inhibitory effect of DMN on ECN. Partly consistent with our results, Tursich et al. found that functional connectivity between the DMN and ECN were associated with PTSD symptom severity [11] . Furthermore, Kennis et al. studied veterans using resting-state fMRI and found that the functional connectivity between the vACC (important node of DMN) and MFG (key node of ECN) increased in the TEC group as compared the HC group [51] . This observation suggested that changes in the interaction between DMN and ECN were active responsiveness to traumatic stress, which was protective factor for not developing PTSD. However, effective connectivity between DMN and ECN in PTSD patients or TEC was not examined by other studies at this time. Thus our results and explanations still require verification.
Above all, our study indicated that irrespective of PTSD diagnosis, there is abnormal functional connectivity within and between RSNs in trauma sufferers. Trauma can lead to increased functional connectivity within DMN, and PTSD can aggravate such functional damage. The changes in functional connectivity within the DMN might be associated with dissociation symptoms of the trauma sufferers. Changes in functional connectivity within the ECN in PTSD patients suggested an imbalance between DMN and ECN. Changes in the functional connectivity within the SN in trauma sufferer might be associated with hypervigilance, increased attention to external stimulus, and decreased processing of primary sensory information. In addition, changes in effective connectivity between DMN and ECN in PTSD patients and TECs might indicate a differential brain function compensatory mechanism.
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